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completing marathons at the sort of 
pace that I can barely sustain for a 
mile.
What is the worst thing about an 
academic career? The bureaucracy. 
Since becoming a parent time has 
become particularly precious to me, 
yet I seem to spend so much of my 
time in meetings and filling out forms 
that I am almost too busy to tell 
anyone how busy I am — and that’s 
even before doing any research! 
I have learned to adapt by switching 
my mind rapidly in and out of work 
mode when required, but I still resent 
the fact that these days I rarely get to 
spend more than a few hours a week 
in the laboratory.
And the best...? The freedom! My 
body may spend much of its time 
trapped in stultifying meetings but 
my mind is free to pursue whatever 
directions I choose. I really enjoy 
learning new things, and in a 
multidisciplinary field like visual 
neuroscience there is always plenty 
of scope for that. I also get a great 
deal of satisfaction from supervising 
research students. Helping to 
guide the transition from student 
to colleague can be an enormously 
rewarding experience and it gives 
me great pleasure to witness the 
achievements of my former graduate 
students and post-docs.
What do you feel are the most 
pressing questions in your field 
that might be answerable in the 
foreseeable future? There is a 
lot of exciting research currently 
directed towards understanding how 
distributed patterns of neural activity 
give rise to our unified perceptual 
experience of the world. One aspect 
is the Binding Problem — how do 
the neural signals representing 
different attributes of a single 
object come to be associated in 
some sort of dynamic assembly? 
Another concerns the neural 
correlates of consciousness — what 
characteristics of neural processing 
distinguish conscious from 
non- conscious mental states? I don’t 
have a crystal ball but I am optimistic 
of significant progress in this direction 
in the next few years.
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invertebrates are interwoven with 
folklore and myth in many regions 
around Britain, although many of the 
species are more widely distributed 
around Europe.
One of the successes of the book 
is the result of Peter Warren’s work 
with unglamorous species — he has 
studied the mites that exist in the 
dusty corners of our houses and 
gardens alongside pursuit of the 
more dramatic species. There are 
Bugs in sight
‘Small life’ rather than strictly ‘bugs’ 
is the topic of a fascinating new 
book by wildlife writer Peter Warren 
and veteran naturalist Richard 
Mabey. Bugs Britannica follows the 
success of two previous volumes 
on plants and birds and, alongside 
the remarkable photographs, these 
volumes capture the cultural history 
and references to the species 
described.
Exotic: The great green bush cricket is one of northern Europe’s more dramatic inverte-
brates, seen here emerging from a shed skin in late summer. (Photo: Bugs Britannica.) 
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What is an imaginal disc? 
An imaginal disc is a sac-like 
epithelial structure found inside 
the larva of insects that undergo 
metamorphosis. Once the larva turns 
into a pupa, almost all the larval 
tissues degenerate and the imaginal 
discs turn into the external structures 
of the head, thorax, limbs and 
genitalia. The rest of the adult external 
structures (abdomen) originate from 
nests of histoblast cells that are 
also formed in the larva. The reason 
imaginal discs are of such interest to 
developmental biologists is that they 
provide a powerful system to study 
multiple aspects of development and 
biological mechanisms underlying 
disease; they are one of the reasons 
that make the fruit fly Drosophila 
melanogaster (which, from now on, 
we will simply call the fly) an excellent 
model organism.
Why are they called imaginal 
discs? That’s easy… ‘imago’ is a 
Latin word that means ‘image’ and is 
used by entomologists to refer to the 
mature stage of insects. The imaginal 
discs get their name since they are 
‘disc’-shaped structures that will 
originate the imago.
How many imaginal discs does a 
fly have? There are 19 discs in total: 
the epidermis of the head, thorax and 
limbs of the fly come from 9 bilateral 
pairs of discs and the genitalia come 
from a medial disc. Their names are: 
labial, clypeolabral, eye-antenna 
(these three will form the head); 
humeral, wing, haltere (these will 
form the notum, wings and halteres); 
1st leg, 2nd leg, 3rd leg (obviously they 
are the precursors of the six legs); 
and the genital disc (Figure 1A).
Where do the discs come from? 
Imaginal discs form as groups of 
10–50 cells that segregate from 
the epidermis of the embryo. Most 
of these primordia invaginate and 
remain connected to the larval 
epidermis only by a thin peripodial 
stalk. 
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and clatter. The Italians call them 
buffone — clowns.
The large white grubs feed on 
roots and can be a major pest of 
grass and potatoes. Now controlled 
by pesticides, they were once far 
more abundant locally. In 1574, adult 
cockchafers were so numerous in 
the Severn Valley that their drowned 
bodies blocked the wheels of 
watermills, the book describes. In 
parts of Europe, if not in Britain, the 
beetles and larvae were roasted or 
stewed and eaten by humans.
The book is a delight of illustration, 
information and anecdote about the 
world of invertebrates. Anyone who 
seeks identification from a regular 
guide would learn a great deal more 
by then turning to this book.
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some 2,100 species of mite so far 
described in Britain and 130 of them 
only discovered since 1973.
Of course, some of the finest 
pictures are those of the larger 
invertebrates. The great green 
bush cricket is one of Britain’s 
largest insects and has attracted 
interest because of its distinctive 
sound, leading to many imaginative 
descriptions in the past. Current 
observers compare the sound with 
that of a free-spinning bicycle wheel 
or a fishing reel.
The cockchafer — ‘chafer’ being 
an old English word for beetles of the 
scarab family — is the largest and 
best known scarab species in the 
UK. The book describes their local 
nicknames — ‘chover’, ‘kittywitch’, 
‘mitchmador’, ‘billywitches’ or 
‘maybugs’. Cockchafer adults 
become active at dusk and are 
attracted to light and windows, 
arriving with a characteristic buzz 
Alarming: The night-flying cockchafer beetle is known for entering houses following light 
with a characteristic buzz and clatter. (Photo: Bugs: Britannica)
